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(54) Manufacturing method for dynamic damper

(57) This invention provides a manufacturing meth-
od of a dynamic damper comprising steps of: forming
an annular elastic body (40); fitting a weight (30) on the
inner periphery of the annular elastic body (40) and an

outer pipe (20) on the outer periphery; and bonding the
weight (30) and the outer pipe (20) on the inner periph-
ery and the outer periphery of the annular elastic body
(40).
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Description

[0001] The present invention relates to a manufactur-
ing method for a dynamic damper.
[0002] There are dynamic dampers, which reduce vi-
bration of an automobile driving power-transmitting
member, such as a propeller shaft, in order to reduce
vehicle vibration and mechanical noise. Such dynamic
dampers include an outer pipe, a weight disposed inside
the outer pipe and an elastic body disposed between
the outer pipe and the weight. This dynamic damper is
pressed into a hollow shaft constituting the propeller
shaft and is fixed thereto.
[0003] In the dynamic damper disclosed in Japanese
Utility Model Application Publication No. H7-29324, an
elastic body is disposed in an annular space between
an outer pipe and a weight, and a rod-like elastic inter-
posed portion is provided so as to extend in the radius
direction at each of a plurality of positions (five positions)
in the circumferential direction of the annular space.
[0004] In conventional art, when a dynamic damper is
manufactured, rubber is injected into an annular space
defined between an outer pipe and a weight such that
the outer pipe and the weight have been disposed in a
mold to form an elastic body by vulcanization. The elas-
tic body is thereby formed integrally with the outer pipe
and the weight.
[0005] However, in the rubber injection in the mold, it
is difficult to vulcanization-form an elastic body having
uniformly even properties along the circumferential di-
rection of the annular space between the outer pipe and
the weight. If the spring constants of respective rod-like
elastic interposed portions are fluctuated, the resonant
characteristic of the dynamic damper is changed, so that
a stable damping characteristic cannot be obtained. A
mold design and injection are required so that stable vul-
canization and cooling of rubber can be obtained.
Therefore, the shape of a manufactured product is de-
termined necessarily.
[0006] An object of the present invention is to secure
a stable spring constant in an elastic body of a dynamic
damper so as to acquire a stable damping characteris-
tic.
[0007] According to the present invention, there is dis-
closed a manufacturing method of a dynamic damper
comprising an outer pipe, a weight disposed inside the
outer pipe and an elastic body interposed between the
outer pipe and the weight. The steps include forming an
annular elastic body, fitting a weight in an inner periph-
ery of the annular elastic body and fitting an outer pipe
on an outer periphery thereof, and bonding the weight
and the outer pipe to the inner periphery and the outer
periphery of the annular elastic body respectively.
[0008] The present invention will be more fully under-
stood from the detailed description given below and
from the accompanying drawings, which should not be
taken to be a limitation on the invention, but are for ex-
planation and understanding only.

The drawings:

[0009] FIGS. 1A and 1B show a dynamic damper of
the first embodiment, where FIG. 1A is a front view
thereof and FIG. 1B is a sectional view taken along the
line B-B;

FIG. 2 is a perspective view showing a dynamic
damper;
FIGS. 3A to 3E are schematic views showing a
manufacturing method for a dynamic damper ac-
cording to the first embodiment;
FIGS. 4A and 4B show a dynamic damper of the
second embodiment, where FIG. 4A is a front view
thereof and FIG. 4B is a sectional view taken along
the line B-B; and
FIGS. 5A to 5E are schematic views showing a
manufacturing method for a dynamic damper ac-
cording to the second embodiment.

(FIRST EMBODIMENT)(FIGS. 1A and 1B, FIG. 2, FIGS
3A to 3E)

[0010] Reference numeral 10 in FIGS. 1A, 1B and
FIG. 2 denotes a dynamic damper 10, which is pressed
into a hollow shaft 2 of an automobile propeller shaft 1
and disposed at a predetermined position thereof in the
axial direction. The dynamic damper 10 reduces vibra-
tion of the propeller shaft 1 so as to reduce vehicle body
vibration and mechanical noise.
[0011] The dynamic damper 10 comprises an outer
pipe 20, a weight 30 and an elastic body 40.
[0012] The outer pipe 20 is formed by bending a me-
tallic pipe such as thin steel pipe, in the form of an irreg-
ularly shaped cylinder. This outer pipe 20 contains con-
vex portions 21 protruded in the direction of its inside
diameter at a plurality of positions (5 positions in this
specification) along the circumferential direction. More
specifically, in the outer pipe 20, the convex portions 21
are formed by bending the plural portions along the cir-
cumferential direction of a round pipe in the direction of
the inside direction with a press while remaining portions
are kept as circular portions 22 (circular portion 22 hav-
ing substantially the same curvature of a hollow shaft
2). An end face of the convex portion 21 of the outer
pipe 20 acts as a round face pressure-contact face 21A
to the outer circumferential portion of an elastic body 40.
The outside diameter of the outer pipe 20 under the free
state formed by the circular portions 22 is set larger than
the inside diameter of the hollow shaft 2. The outside
diameter can be contracted elastically from the free
state due to the elastic distortion characteristic pos-
sessed by the bent portion of the convex portion 21.
[0013] The weight 30 is formed of a metallic rod such
as steel rod in the form of a short cylinder, such as a
circular cylinder. The weight 30 has annular grooves 31
provided in the entire circumference for loading the elas-
tic body 40. The weight 30 is disposed inside the outer
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pipe 20 coaxially with the outer pipe 20. The weight 30
is wider than the outer pipe 20 (FIG. 1B).
[0014] The elastic body 40 is an annular body fitted to
an annular groove 31 in the weight 30 over the entire
periphery between the outer pipe 20 and the weight 30.
The outer periphery of the elastic body 40 has a larger
diameter than an outer diameter of the weight 30 and is
formed with arc faces continuous along the entire pe-
riphery. The elastic body 40 is formed of synthetic rubber
or the like and is bonded to the outer pipe 20 and the
weight 30 by vulcanization.
[0015] In the dynamic damper 10, the elastic body 40
on the weight 30 is nipped and held by a front end pres-
sure-contact face 21A of each convex portion 21 of the
outer pipe 20 from radial directions. An outer peripheral
portion 41 of the elastic body 40 is nipped and held in
the circumferential direction between the front end pres-
sure-contact faces 21A of the convex portions 21 adja-
cent in the circumferential direction of the outer pipe 20.
The front end pressure-contact face 21A of each convex
portion 21 engages the outer peripheral portion 41 of
the elastic body 40 in a specified depth so that the outer
peripheral portion 41A is nipped between the front end
pressure-contact faces 21A of the adjacent convex por-
tions 21.
[0016] The manufacturing procedure of the dynamic
damper 10 is as follows (FIG. 3A to 3F).

(1) A tube-like elastic body 40A, which is raw mate-
rial for the annular elastic body 40, is formed sepa-
rately (FIG. 3A). The tube-like elastic body 40A is
cut out to a necessary length to form the annular
elastic body 40 (FIG. 3B).
(2) The weight 30 is fitted into the elastic body 40
(FIGS. 3C, 3D). The inner periphery of the elastic
body 40 is fitted in the annular groove 31 in the
weight 30.
(3) The outer pipe 20 is fitted on an outer periphery
of the elastic body 40 (FIG. 3E). The front end pres-
sure-contact face 21A of each convex portion 21 of
the outer pipe 20 is fitted to the outer periphery of
the elastic body 40.
(4) An assembly obtained by assembling the outer
pipe 20 and the weight 30 to the inner and outer
peripheries of the elastic body 40 is heated so as to
bond the weight 30 and the outer pipe 20 to the inner
and outer peripheries of the elastic body 40 by vul-
canization respectively.
(5) After cooling of the above-described assembly
(4), the convex portions 21 of the outer pipe 20 are
pressed into the outer periphery of the elastic body
40 with a press so as to complete the dynamic
damper 10 (FIG. 3F).

[0017] This embodiment exhibits the following char-
acteristics.

(1) By forming the annular elastic body 40 prelimi-

narily, a uniformly even spring constant in the cir-
cumferential direction of the elastic body 40 can be
secured easily so as to allow the dynamic damper
10 to acquire a stable damping performance.
(2) By engaging the convex portions 21 provided at
plural positions of the outer pipe 20 in the circum-
ferential direction thereof with the elastic body 40
with a press, the elastic body 40 is provided with a
preliminary load, thereby improving the durability of
the dynamic damper 10. At the same time, the outer
peripheral portion 41A of the elastic body 40 can be
nipped and held firmly between the convex portions
21 of the outer pipe 20 adjacent to each other. Con-
sequently, repeated load due to compression in the
radial direction from the weight 30 and shearing
stress in the rotation direction based on rotary vi-
bration of the propeller shaft 1 is distributed widely
to respective portions of the elastic body 40. There-
fore, concentration of stress on the elastic body 40
is suppressed so as to prevent damage from
cracks, thereby improving the durability of the dy-
namic damper 10.
(3) The diameter A of an inscribed circle coming in
contact with the respective convex portions 21 of
the outer pipe 20 can be made smaller than the di-
ameter B at both end portions of the weight 30. Ac-
cordingly, even when slippage of the weight 30 in a
lateral direction is caused by deterioration of the
elastic body 40 or the like, the outer flanges of the
weight 30 at both ends thereof abut the convex por-
tion 21 of the outer pipe 20, so that a large slippage
of the weight 30 and therefore falling-off of the
weight 30 from the outer pipe 20 is prevented.
(4) Because the convex portions 21 of the outer pipe
20 nip and hold the elastic body 40 through the
round face pressure-contact face 21A, the distribu-
tion property of the load (1) that is described above,
to the elastic body 40 based on vibration of the pro-
peller shaft 1, can be improved.
(5) Because the convex portions 21 are formed by
bending respective portions of the outer pipe 20 in
the circumferential direction inward, elastic flexibil-
ity in the radial direction can be obtained in the bent
portion of the convex portion 21. Therefore, when
the dynamic damper 10 is press-fit into a hollow
shaft 2, any dimensional error between the inner di-
ameter of the hollow shaft 2 and the outer diameter
of the outer pipe 20 can be absorbed by elastically
flexing deformation of the outer pipe 20 and elasti-
cally flexing deformation of the elastic body 40 so
as to facilitate the pressing-in. Additionally, after the
press-fitting, the dynamic damper can be fixed firm-
ly to the inside face of the hollow shaft due to an
elastic restoration force of the outer pipe 20 and the
elastic body 40.
(6) Only the plural arc circular portions 22, except
the bent portions in which the convex portions 21
are formed on the entire periphery of the outer pipe
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20, are press-fitted into the hollow shaft 2 in a rub-
bing manner. Thus, the contact area of the outer
pipe 20 to the inside face of the hollow shaft 2 is
decreased, thereby reducing the press-fitting oper-
ation force which leads to a reduction of cost in man-
ufacturing equipment.
(7) Because the convex portions 21 can be formed
easily on the outer pipe 20 by a bending operation
using a press or the like, the round face pressure-
contact faces 21A of the convex portions 21 de-
scribed in (4) can be formed easily.
(8) The items (1) to (7) described above are
achieved in the propeller shaft 1, thereby improving
the durability of the dynamic damper 10. Addition-
ally, the dynamic damper 10 can be press-fit into
the hollow shaft 2 easily and fixed thereto stably.

(SECOND EMBODIMENT) (FIGS. 4A and 4B, FIGS. 5A
to 5E)

[0018] A dynamic damper 100 of a second embodi-
ment is different from the dynamic damper 10 of the first
embodiment in that the front end pressure-contact face
21A of each convex portion 21 of the outer pipe 20 en-
gages a concave engaging portion 42 with a predeter-
mined depth which is provided on the outer periphery
41 of the elastic body 40 so as to nip and hold the outer
peripheral portion 41A between the front end pressure-
contact faces 21A of the adjacent convex portions 21.
[0019] The manufacturing procedure for the dynamic
damper 100 is as follows (FIGS. 5A to 5E).

(1) The tube-like elastic body 40A, which is raw ma-
terial of the annular elastic body 40, is formed sep-
arately (FIG. 5A). The tube-like elastic body 40A
contains the concave grooves 42A which constitute
the concave engaging portions 42, at plural posi-
tions (five positions in this embodiment) along the
circumferential direction. Then, the tube-like elastic
body 40A is cut to necessary lengths so as to form
the annular elastic bodies 40 (FIG. 5B).
(2) The weight 30 is fitted into the inner periphery
of the elastic body 40 (FIGS. 5C, 5D). The inner pe-
ripheral portion of the elastic body 40 is fitted in the
annular groove 31 in the weight 30.
(3) The outer pipe 20 is fitted on the outer periphery
of the elastic body 40 (FIG. 5E). The front end pres-
sure-contact face 21A of the convex portion 21 of
the outer pipe 20 is fitted in the concave engaging
portion 42 in the elastic body 40.
(4) An assembly obtained by assembling the outer
pipe 20 and weight 30 onto the inner and outer pe-
ripheries of the elastic body 40 is heated, and the
weight 30 and the outer pipe 20 are bonded to the
inner and outer peripheries of the elastic body 40
by heating so as to form the dynamic damper 100.

[0020] In the meantime, after the assembly described

in the above description (4) is cooled, it is possible to
further engage the convex portion 21 of the outer pipe
20 into the concave engaging portion 42 in the elastic
body 40 in a pressing manner. Additionally, it is also pos-
sible to provide the engaging portions between the
weight 30 and the elastic body 40.
[0021] According to this embodiment, the following
operations and characteristics are exhibited as well as
the operations described already in the first embodi-
ment.
[0022] By fitting the convex portions 21 provided at
plural positions of the outer pipe 20 in the circumferential
direction thereof to the concave engaging portions 42
provided in the outer periphery of the elastic body 40,
the outer peripheral portion 41A of the elastic body 40
can be nipped and held firmly between the convex por-
tions 21 of the outer pipe 20 adjacent to each other. Re-
peated load due to compression in the radial direction
from the weight 30 and shearing stress in the rotation
direction based on rotary vibration of the propeller shaft
1 is distributed widely to respective portions of the elas-
tic body 40. Therefore, concentration of stress upon the
elastic body 40 can be suppressed so as to prevent
damage by cracks, thereby improving the durability of
the dynamic damper 10.
[0023] As heretofore explained, embodiments of the
present invention have been described in detail with ref-
erence to the drawings. However, the specific configu-
rations of the present invention are not limited to the em-
bodiments, but those having a modification of the design
within the range of the present invention are also includ-
ed in the present invention. For example, the dynamic
damper of the present invention can be applied to a pow-
er transmitting member other than the propeller shaft.
[0024] As described above, the present invention en-
ables a stable spring constant to be secured in the elas-
tic body of the dynamic damper so as to acquire a stable
vibration resistant characteristic.
[0025] Although the invention has been illustrated and
described with respect to several exemplary embodi-
ments thereof, it should be understood by those skilled
in the art that the foregoing and various other changes,
omissions and additions may be made to the present
invention without departing from the spirit and scope
thereof. Therefore, the present invention should not be
understood as limited to the specific embodiment set out
above, but should be understood to include all possible
embodiments which can be embodied within a scope
encompassed and equivalents thereof with respect to
the features set out in the appended claims.

Claims

1. A manufacturing method of a dynamic damper com-
prising an outer pipe, a weight disposed inside the
outer pipe and an elastic body interposed between
the outer pipe and the weight, comprising the steps
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of:

forming an annular elastic body;
fitting a weight in an inner periphery of the an-
nular elastic body and fitting an outer pipe on
an outer periphery thereof; and
bonding the weight and the outer pipe to the
inner periphery and the outer periphery of the
annular elastic body respectively.

2. The manufacturing method of a dynamic damper
according to claim 1, further comprising a step of
providing convex portions projecting inwardly in a
radial direction on the outer pipe at a plurality of po-
sitions thereon in a circumferential direction thereof
in advance to cause the convex portions of the outer
pipe fitted on the outer periphery of the annular elas-
tic body to be engaged with the elastic body by
press-fitting.

3. The manufacturing method of a dynamic damper
according to claim 1, further comprising a step of
providing convex portions projecting inwardly in a
radial direction on the outer pipe at a plurality of po-
sitions thereon in a circumferential direction thereof
in advance and providing engaging portions en-
gaged with the convex portions of the outer pipe on
the outer periphery of the annular body in advance
to cause the convex portions of the outer pipe to be
engaged with the engaging portions of the elastic
body when the outer pipe is fitted on the annular
elastic body.

4. The manufacturing method of a dynamic damper
according to claim 3, further comprising a step of
engaging the convex portions of the outer pipe to
the engaging portions of the elastic body in a press-
ing manner by a press operation after the convex
portions of the outer pipe are fitted in the engaging
portions of the annular elastic body.

5. The manufacturing method of a dynamic damper
according to any one of claims 1 to 4, wherein the
annular elastic body is made of synthetic rubber and
is bonded to the weight and the outer pipe by vul-
canization.
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